Cardiovascular disease is the most common cause of death around the world.
Initial treatment is often time dependent. An EKG is the single most important initial clinical test to diagnose acute myocardial infarctions. Recognizing acute coronary symptoms in the initial presentation to an emergency department is critical in order to obtain the initial EKG. Of concern is the likelihood of delay in the initial EKG acquisition for females. The purpose of the research study was to distinguish if there is a disparity between genders to the best practice of door to EKG in 10 minutes from the arrival time in the Emergency department. A retrospective chart review was conducted with a total of 60 charts consisting of 30 females and 30 males who experienced an AMI.
The time of initial arrival to the ED and initial EKG acquisition were compared. Results demonstrated that the initial EKG acquisition was shorter for males, average of 15 minutes as compared to females, average of 18 minutes. The data also demonstrated that only 32% (n=19) of patients had an initial EKG in 10 minutes or less and 68% (n=41) in greater than 10 minutes. Average age of females was 72 compared to males at 62. Thirty seven percent (n=22) of the patients presented with a chief complaint other than chest pain. Further research is indicated to determine reasons for delay in initial EKG acquisition between genders. 
Table of Contents

Background and Statement of the Problem
Cardiovascular disease (CVD) is the leading cause of death around the world and is believed to affect mainly men but in reality just as many women die from CVD as men.
CVD is a range of conditions that affect the heart, including hypertension (HTN), coronary artery disease (CAD), heart failure (HF), stroke, and heart defects from birth also known as congenital heart disease. Conditions that involve narrowed or blocked blood vessels that can lead to heart attacks, chest pain and stroke are generally referred to as CVD (Mayo Clinic, 2014) .
CVD is the number one killer of women. In 2009, 292,188 women died from CVD accounting for 1 in every 4 female deaths. Almost 64% (2/3) of women who die from CVD had no previous symptoms (Centers for Disease Control [CDC], 2013a).
Many women don't realize how great a threat heart disease really is and tend to think breast cancer is their biggest health risk. Until a woman experiences signs and symptoms of a heart attack, CVD can be silent and consequently not diagnosed. Women tend to ignore signs and symptoms of a heart attack and attribute what they are feeling to other things such as heart burn or menopause but not to heart disease itself. Women may experience chest pain as a symptom of heart attack just like men but they can also have many other signs and symptoms such as pain in the neck/jaw/throat, upper abdomen or back, nausea and fatigue. The symptoms can be attributed to something other than heart 2 disease by women and even health care providers. Symptoms need to be recognized as heart disease sooner in order to get timely treatment.
Time is muscle death and every second counts. When a patient presents to an emergency department (ED) the health care providers need to recognize the signs and symptoms and quickly obtain an electrocardiogram (EKG). The American Heart Association (AHA) and American College of Cardiology (ACC) recommend time of arrival to an ED and time to an EKG to be within 10 minutes (American Heart Association [AHA], 2013). Research shows that women have a longer wait from door to EKG. Females with delayed diagnosis or recognition of heart disease have an increase in detrimental outcomes, a higher rate of mortality and increased lengths of stay in the hospital adding increase burden and cost (Glickman et al., 2012) .
CVD is a common condition among males and females. There is a need to recognize differences in patient presentation of symptoms for CVD among gender. The purpose of the project was to distinguish if a disparity between genders in best practice of "door to EKG in 10 minutes" exist in the ED.
Review of the Literature
A search of Ovid, CINAHL, MEDLINE and PubMed databases was performed using search terms "cardiovascular disease" and "EKGs", "females and cardiovascular disease with best practice of EKGs" "disparities between gender for EKGs: for the years [2005] [2006] [2007] [2008] [2009] [2010] [2011] [2012] [2013] [2014] . An overview of CVD will be presented including pathophysiology, risk factors, myocardial infarction, EKGs, seeking care, symptom presentation, and disparity in treatment.
Cardiovascular Disease
CVD includes a number of conditions that affect the structures or functions of the heart. Many of these conditions arise due to a buildup of plaque in the walls of the arteries by a process called atherosclerosis (AHA, 2014) . The blood in the arteries carry vital oxygen and nutrients. The plaque builds up in the arteries making them more narrow, which in turn makes the blood more difficult to get through thus at times causing a blood clot. When a blood clot forms, it blocks off blood flow to the part of the heart muscle that the artery supplies. This is called a myocardial infarction (MI), also known as a heart attack.
CVD is the leading cause of death around the world. In 2008 it was estimated that 17.3 million people died from CVD, representing 30% of all deaths around the world.
The World Health Organization (WHO) reports that this number will increase to 23.3 million by 2030 and that CVD will remain the single leading cause of death (WHO, 2013) . 
Risk of Cardiovascular Disease
Myocardial Infarction
Acute coronary syndrome (ACS) is a group of conditions and related symptoms that include MI, angina and chest pain. Patients with ACS benefit from an early EKG (Docherty, 2003; Wagner et al., 2009) . Individuals are at risk for a MI if CVD is not controlled. A MI occurs when a portion of the heart is deprived of oxygen because of blockage of one of the coronary arteries which supply the heart muscle (myocardium) with blood. Lack of oxygen causes characteristic pain and death to the myocardium. The Coronary spasm occur when the artery wall tightens and blood flow is restricted causing demand ischemia, a condition in which the heart requires more oxygen than can be supplied.
A STEMI is when a coronary artery is completely blocked and a large part of the heart muscle is unable to receive blood causing death of the heart muscle. A STEMI is an immediate emergency that requires either thrombolytics or angioplasty. Thrombolytics A NSTEMI is when there is no change in the ST segment part of the EKG, usually has less damage to the myocardium, and shows up in a blood test called Troponin (SCAI, 2015) . Troponin is a protein that is released in the blood from damaged heart muscle. Treatments for a NSTEMI include medications that protect the heart and reduce workload, including beta blockers, nitroglycerin (NTG), angiotensin converting enzyme (ACE) inhibitors and anticlotting medications. The patient will also undergo a full history and physical exam to determine the need for further testing including echocardiogram, nuclear study or exercise stress test. Additional cardiac tests may detect presence of blockages for which the patient may require an angioplasty (SCAI, 2015) .
Electrocardiogram
An EKG is a non-invasive test used to record the electrical activity of the heart.
The heart produces tiny electrical impulses which spread through the heart muscle to make the heart contract and pump blood. The heart's electrical impulses are translated and recorded as line tracings on paper. There are normal patterns detected by each electrode that is placed on the body (National Institute of Health [NIH] 2012). The EKG has become the most common cardiovascular diagnostic procedure and a fundamental tool of clinical practice (Kligfield et al., 2007) . The EKG is used in the ED as a critical diagnostic tool for diagnosis of acute myocardial ischemia and infarction. The standard EKG is capable of providing information as to which vessel is blocked. Indications of acute ischemia and MI include peaking of T waves, ST-segment elevation as well as depression, changes in the QRS complex, and inverted T waves (Wagner et al., 2009 ).
When the ST segment is elevated it is called a STEMI and requires thrombolytics or angioplasty. No elevation in the ST segment or elevation in less than two contiguous leads, ST segment depression, T-wave inversion, or no abnormalities can indicate a NSTEMI (Wagner et al., 2009 ). Further cardiac testing may be required.
Delay in Seeking Care
In 2008 it was estimated that 310,000 people died from a cardiac event before
getting to an ED (Turris, 2008) . Women delay seeking care for various reasons. Some do not recognize the symptoms as cardiac related, others put their family first and have a need to take care of the family instead of themselves, and some have reported their symptoms to their physicians and the physicians didn't recognize the symptoms as cardiac related (Turris, 2008; Underwood, 2006) . Jensen & Moser (2008) conducted a literature review to synthesize and critically analyze gender differences in knowledge, attitudes, and beliefs about heart disease. The researchers used studies that were conducted with just females and studies that included both genders. The studies revealed that both men and women have lack of knowledge of symptom presentation and risk factors for heart disease. Men and women both recognized that chest pain was the most common symptom but had little knowledge of other ACS symptoms and when faced with the symptoms were not sure what to do and often delayed seeking treatment. Both men and women had poor recall of risk factors for heart disease.
Women were able to pick the risk factors out of a list. Women believe they are not at risk for heart disease, that heart disease is a man's disease and breast cancer is their number one risk. Ninety percent of the individuals said they would call 911 in the event of a MI.
This contradicts the fact that most people delay seeking care. Most women wanted to be sure they were having a MI before going to the ED and most of them drove themselves instead of calling 911.
Nguyen, Saczynski, Gore, & Goldberg (2010) provides an overview of the published literature that has examined age and sex difference and the extent of prehospital delay in patients hospitalized with AMI. The researchers revealed that the majority of studies showed that women and the elderly were more likely to have a delay in seeking care than men and younger people. The median duration of prehospital delay for women ranged from 1.8 hours to 7.2 hours and for men the range was 1.4 hours to 3.5 hours. A total of 24 studies found that women were more likely to have longer delays than men. Some factors associated with prehospital delay were sociodemographics, medical history and clinical presentation.
Symptom Presentation
"Rapid, accurate diagnosis is necessary to implement timely lifesaving treatment" (Chen, Woods, & Puntillo, 2005, p. 240) . Patients and health care providers need to recognize symptoms other than chest pain as significant for AMI. The "Hollywood" presentation of AMI is a person clutching his chest and then falling to the ground. This is not the typical presentation for patients with AMI, especially for women. Atypical symptom presentation is more likely to cause delay in treatment due to patients not thinking of their symptoms as cardiac related and not seeking help in a timely fashion.
The other reason is that health care personnel may not recognize these symptoms as AMI related. Most campaigns for heart disease promote chest pain as the cardinal symptom of AMI.
Lichtman et al., (2015) conducted a qualitative study of women aged 55 or less in order to capture individual perspectives and experiences of women diagnosed with AMI.
Theoretical saturation was achieved upon completion of 30 interviews. There were five theme characteristics:
1. Prodromal symptoms varied substantially in both nature and time 2. Participants inaccurately assessed personal risk of heart disease and commonly attributed symptoms to non-cardiac causes 3. Competing and conflicting priorities influenced decisions about seeking care 4. The healthcare system was not consistently responsive to young women with AMI, resulting in delays in workup and diagnosis.
5. Participants did not routinely access primary care, including preventive care for heart disease (Lichtman et al., 2015, p. 2) .
Women presented with atypical symptoms such as pain or discomfort in the back, jaw, or throat as well as headaches, nausea and coughing. These atypical symptoms contributed to the delay in seeking care. Such symptoms were thought of as non-cardiac because of their nature and also the way the media depict stereotypical heart attack symptoms of men. prospective research study on characteristics of chest pain experienced by patients during an MI and differences in symptom perception. A total of 128 patients with AMI were in the study and equally divided among men and women. Women were significantly older than men and had a higher incidence of hypertension (75% vs. 42.19%, p<0.001) . Out of the total study sample 54/64 (83%) of men and 43/64 (67%) of women described chest pain as an initial symptom. Absence of chest pain and presence of atypical sensations across the chest was more common in women than men (n=21 vs. n=10, p=0.016).
Women were more likely to report chest discomfort as either pressure, gripping or dull sensation or to present without pain across the chest. Khan et al., (2010) found no gender differences in chest pain intensity. They found that women experience more radiation of pain to the back of neck, upper abdomen and back. Female patients were more likely to be misdiagnosed, to receive suboptimal care and have higher mortality rates (Khan et al., 2010 1947 ACS patients were enrolled in the study of which 545 (28%) were women. The female participants were also significantly older than the male participants (p<.001).
Women reported a greater number of symptoms than males (3.4 vs. 2.9, p = < .0001).
Chest pain/discomfort was the most commonly reported symptom with no significant difference between gender (p = .08) or severity of chest pain (p = .213). The researchers found gender differences in symptoms according to the type of MI. Women having a STEMI were more likely than men to report nausea (p = .007) and dizziness (p = .031).
Women having a NSTEMI were more likely than men to report fatigue (p = .010), sweating (p = .017) and palpitations (p = .026). Women experienced more nausea/vomiting, palpations, back pain, and loss of appetite than males in ACS whereas males experienced more diaphoresis and chest pain. presenting with acute chest pain, of these, 143 women (18%) and 369 men (22%) had a final diagnosis of AMI. The researchers determined that CPC are not powerful enough in diagnosing AMI and that other interventions need to be used for the diagnosis. The study reports three major findings.
1. Most of the CPCs were reported with similar frequency in men and women, 11 of the predefined 34 CPCs were reported to be significantly different in women and men.
2. Most of the assessed CPCs did not differentiate AMI from other causes of acute chest pain.
3. 31 of 34 CPCs (91%) showed similar likelihood ratios for the diagnosis of AMI in women and men, and only 3 CPCs (8.8%) showed a sex-specific diagnostic performance.
Early recognition and diagnosis is essential in managing patients with ACS in the ED. The EKG is the most widely used initial screening test in patients presenting with ACS due to its ability to show signs of ischemia, and because it is inexpensive, available and non-invasive (Zegre-Hemsey, Sommargren, & Drew, 2011).
Disparity in Treatment
The nurse needs to be skilled, experienced, and vigilant in order to determine the need for an EKG for patients who present with both typical and atypical symptoms (Rohacek et al., 2011) . Nurses are usually the first to encounter the patient, therefore need to be familiar with detecting abnormalities on the EKG which represent ischemic changes in order to initiate appropriate interventions to salvage cardiac muscle. The goal is to reduce door to needle time (time of hospital arrival to initiation of fibrinolytics) as well as Midwestern university-affiliated tertiary referral center with an annual census 58,000
visits. There were 247 patients who met the inclusion criteria. The mean door to EKG time for whites was 23.1 minutes and non-whites 29.9 minutes. The mean door to EKG time for males were 24.6 minutes and females 27.1 minutes (p=0.82). The study's conclusion was that there is no influence of age, race or sex on time to EKG in patients with NSTACS presenting to the ED.
In summary, the importance of early diagnosis of AMI is essential for a better outcome and prognosis for the patient. The literature demonstrated a greater number of females being under diagnosed and therefore having greater morbidity and mortality than men. Cardiac disease is not a man's disease and more attention and education should be focused on symptomology not just for females but for both males and females. Time is muscle. Presenting early to an ED and immediate EKG acquisition is crucial in determining the need for advanced treatment.
Theoretical Framework
The are particularly vulnerable when entering into any healthcare environment and want to know that they will be able to participate in their care and that they are part of the decision making. The patient needs to feel comfortable that the system will be able to provide competent critical care, and trust that the nurse uses competent clinical judgment to recognize the signs and symptoms to be cardiac related.
Methodology
Purpose/Question
The purpose of this project was to distinguish if a disparity between genders in best practice of "door to EKG in 10 minutes" exist in the ED. It was proposed that there is a gender disparity resulting in a delay in EKG time for females.
Design
The study was designed as a two group retrospective chart review. Group one consisted of males diagnosed with AMI and group two were females diagnosed with AMI. Both groups included patients who presented to the ED with chest pain symptoms and atypical symptoms suggestive of AMI and that required an EKG.
Sample/Participants
A convenience sample was derived from a review of medical records by using the ICD code for diagnosis of AMI, STEMI and NSTEMI. Inclusion criteria included subjects over the age of 18 who were diagnosed with AMI, STEMI, and NSTEMI with an equal sample of males and females. Exclusion criteria included patients with a history of MI, diabetes and patients who presented to the ED by emergency medical services (EMS). Patients with a previous history of MI will get an EKG by history alone. Patients with diabetes present with different signs and symptoms and initially a MI may be missed which can cause the data to be skewed. Patients who presented to the ED by EMS will usually have an EKG done with an interpretation while in route to the hospital.
Site
The study was conducted at Miriam Hospital in Providence RI. The Miriam Hospital (TMH) is a major teaching hospital for Brown University Medical School.
Miriam is a 247 bed acute care facility that saw over 58,000 patients in the ED in the year 2014, approximately 385 were AMIs. obtain the desired sample size of 30 EMRs for each gender. The EMRs were reviewed looking for patients who had a diagnosis of MI and or diabetes and these records were excluded. The records were also reviewed to see the method of arrival and those that arrived by EMS were excluded. Once the project was completed the data was shredded.
Procedures
Measurements
A data collection tool was developed and used to collect data (Appendix). The tool included time of arrival, time of EKG, gender, age, presenting complaint, and admission diagnosis. Time differences between the groups were compared using mean and range to compare the data.
Organizational/system factors
The Miriam Hospital (TMH) uses electronic medical records and these were used to gather information from the medical records. 
Ethical concerns
It was important when reviewing personal health information in the medical records to maintain confidentiality. IRB approval was obtained. There were no cultural issues identified.
Data Analysis
Basic descriptive statistics were used to analyze the study variables including percentages, the range and mean scores. The average time from door to EKG was analyzed comparing the two groups.
Results
A total of 261 charts were reviewed to obtain a cohort of 30 females and 30 males who had an AMI. Out of the 261 charts, 167 were excluded due to arrival by EMS. There were 94 subjects who walked in, of which 34 were excluded because they had a past diagnosis of diabetes and/or MI. A cohort of 30 males and 30 females were obtained. There was a total of 14 STEMIs, 57% were males (n=8), and 43% were females (n=6). The male patients with STEMIs all received a EKGs in less than 10 minutes. Only one female STEMI patient had an EKG in less than 10 minutes, two in less than 20 minutes, and three were done in 25 minutes and longer. One male patient with a STEMI 
Summary and Conclusion
Cardiovascular disease is the leading cause of death around the world ("WHO," 2013) . Men and women are equally affected and both lack the knowledge of symptom presentation and risk factors for heart disease causing a delay in seeking care. Reasons for delay in obtaining EKGs may be that not all patients present with chest pain. Some patients may present with dyspnea, syncope, weakness and palpitations all of which are symptoms suggestive of ACS. Patients who present with chest pain may also have a delay in EKG acquisition due to such factors as trying to complete the triage and registration process or obtaining intravenous access, no private place to perform EKGs or overcrowding. The recognition of patients with cardiac related signs and symptoms is critical for obtaining an initial EKG. The EKG has become the most common critical cardiovascular diagnostic tool used in the ED to diagnose AMI (Kligfield et al., 2007) .
The AHA and ACC recommend time of arrival to an ED to EKG to be within 10 minutes (AHA, 2013) . Delay in EKG acquisition causes delay in life saving interventions to include cardiology consults, thrombolytics, and cardiac catheterizations. Delays in these interventions cause increase morbidity and mortality.
The purpose of the project was to distinguish if a disparity between genders in best practice of "door to EKG in 10 minutes" exist in the ED. It was proposed that there is a disparity in that females have a delay in EKG time. The study was guided by The Synergy Model for Patient Care. A retrospective chart review was conducted; 261 charts were reviewed of which 30 females and 30 males met the inclusion criteria. The data demonstrated that 50% (n=15) of males had an initial EKG acquisition within 10 minutes compared to 13% (n=4) of females. The majority of females 60% (n=18) had an initial EKG in 11 to 20 minutes in comparison to males who had 33% (n=10) in this time frame.
The data showed that females do have a delay in initial EKG acquisition as compared to males. Due to the retrospective design there is no way of telling what causes this delay.
The majority of women had their first EKG in 11 to 20 minutes which could be indicative of finding a private place to do the EKG. More studies will need to be done to observe the process and reasons for the delays. There were a total of 14 STEMIs 57% (n=8) were male and 43% (n=6) were females. All of the males who had a STEMI had an EKG in 10 minutes or less but only one of the females who had a STEMI had an EKG in less than 10 minutes, two in less than 20 minutes one less than 30 minutes and two were done at 46 minutes. The two at 46 minutes did not have a chief complaint of chest pain, one was abdominal pain and the other was body aches, the other four had a chief complaint of chest pain. The one male who had a STEMI presented with SOB and dizziness was 45 years old, had initial EKG in zero minutes meaning the EKG was done as soon as he walked through the door. Though males and females can present with different complaints their appearance may reveal the severity of the symptoms. It is unclear why all the males who had STEMIs were able to get their initial EKG done in the recommended 10 minutes yet females who presented with chest pain , had a diagnosis of STEMI were not able to get their EKG done in the recommended 10 minutes. The data reveals there is a disparity but it does not reveal why the disparity exist. Observational studies will need to be done to reveal other characteristics the patient presents with other than their chief complaint. Thirteen percent of each group (males n=4, females n=4) had an EKG in greater than 30 minutes, of which none had a chief complaint of chest pain.
The chief complaints were abdominal pain, weakness, dizziness, dyspnea or shortness of breath, body aches, and abnormal labs. These chief complaints are atypical and caused a delay in the initial EKG acquisition for males and females. The fact that the two females in this group, that had STEMIs, were not identified as having an AMI earlier is unclear.
As reported in previous studies females tend to be older than males. The data in this study revealed that women were older with the average age of females 72 years compared to males at 62 years. The data demonstrated that males tend to -receive EKGs quicker than females but the study is limited by the retrospective design and being unable to examine the reasons that caused the delays. The literature review acknowledged that some patients present with complaints other than chest pain and that it tends to be females that present with atypical chest pain. The data for this study revealed that 67% (n=20) of females and 60% (n =18) of males presented with chest pain, 33% (n=10) of females and 40 % (n=12) of males presented with other chief complaints. The data differed from the literature review in that females present more often with complaints other than chest pain.
The study was limited by factors associated with a retrospective design. Factors that could not be measured such as acuity of patients, overcrowding, private areas for acquisition and nursing education, may have attributed to the delay in EKG acquisition.
The study was also limited by a relatively small sample size of 60 subjects and the data being collected at only one facility.
Recommendations and Implications for Practice
Delay in initial EKG acquisition can be detrimental to the patient, family and facility causing increase morbidity, mortality and cost to the health care system. The advanced practice registered nurse (APRN) is in a unique position to initiate efforts to establish a process to decrease time to initial EKG. The APRN as members and leaders of the interdisciplinary team can be influential in policy development, advocating for practice change and working within teams to promote early EKG acquisition at triage.
The APRN should work with members of the triage team to examine organizational and system issues that contribute to prolong EKG acquisition. Once identified, and with administrative support, strategies to minimize time to initial EKG can be implemented and evaluated resulting in better outcomes. APRNS as role models for practicing nurses have an important opportunity to educate nurses in the diverse presentation of patients with ACS. APRNs can be instrumental in the development and implementation of evidenced based research into practice which will drive practice improvement and benefit the patient, family and facility. Further practice change and research is needed to determine why initial EKG acquisition is taking longer than the recommended ten minutes and to investigate whether this impacts outcomes.
APRNs have a key role in advocating for policy change at the state and national level. Staying involved in professional associates will keep the APRN up to date with current trends, practices and current legislation, rules and regulations.
Plan for dissemination
The data was examined and will be presented to the ED director to see how the process of triaging patients and obtaining EKGs can be improved. The research will be submitted to digital commons at RIC and presented to student population and faculty at RIC at the Graduate Studies Symposium in May, 2015.
In conclusion, the research project revealed that there is a disparity between genders in initial EKG acquisition. What the project did not reveal is why there is a disparity. As an APRN it is important to take knowledge learned and advance this knowledge through research to find a way to better improve current protocol and practices to improve patient outcomes. Additional research needs to be done to see why there is a delay in initial EKG acquisition, not just for females but for both males and females.
